In this study we elucidated the role of ATPbinding cassette (ABC) multi-drug transporter proteins and cellular factors such as Bcl-2 expression and CD33 downmodulation contributing to free and hP67.6 mAb linked calicheamicin-Á1 (CalC-Á1) resistance. We analyzed in a well designed HL60 cell system the relationship between the expression of ABC proteins, Bcl-2 and CD33 modulation with the activity of free and mAb-linked CalC-Á1. The results herein reported and discussed, strongly suggest that both MDR1-Pgp and MRP1 efflux systems are engaged by CalC-Á1, but only MDR1-Pgp over-expression efficiently abrogates drug cytotoxicity in MDR cells. Paradoxically, Bcl-2 expression, as observed for other anticancer compounds belonging to the enediyne family of drugs, confers CalC-Á1 susceptibility rather than resistance in HL60 cells. Further, the isolation of a resistant HL60 subline (HL60AL) that was developed by exposing the parental sensitive cells to subeffective doses of gemtuzumab ozogamicin (GO) over an extended period of time shows a reduced level of CD33 expression that represents an important escape mechanism of HL60 MDR cells to the cytotoxic effect of GO.
Introduction
Gemtuzumab ozogamicin (GO) is the first clinically validated cytotoxic immunoconjugate in which a humanised anti-CD33 antibody (hP67.6) is covalently linked to a derivative of Calicheamicin-Á1 (CalC-Á1) (1) . More recently, the therapeutic potential of CD22-specific antibody-targeted chemotherapy using inotuzumab ozogamicin (CMC-544) is being evaluated at present in Phase I clinical trials in patients with non-Hodgkin's lymphoma (2) . Further, a number of tumor-targeted immunoconjugates of CalC-Á1 is being explored preclinically for their therapeutic potential (3, 4) . However, several factors may affect the efficacy of CalC-Á1 immunoconjugates. These include the common issues of mAb therapy such as antibody specificity, heterogeneous target antigen expression and large inter-individual differences in cellular sensitivity to CalC-Á1 (5) . Further, among individuals with de novo AML, the overexpression of the MDR1-P-glycoprotein (MDR1-Pgp), a 170-kDa protein that belongs to the ABC superfamily of proteins, is identified in the 20-75% of malignant cells (6) . MDR1-Pgp acts as an efflux pump to remove anticancer drugs from cells, resulting in a simultaneous cross-resistance or multi-drug resistance (MDR) to various chemotherapeutics (7) . Although MDR1-Pgp appears to be of biologic and clinical relevance (8) , other ABC proteins may be involved in the outcome of GO-treated AML patients (9, 10) . One such protein, the multi-drug resistance-associated protein (MRP1), is distantly related to MDR1-Pgp, and like MDR1-Pgp, lowers intracellular drug accumulation by promoting drug efflux and MDR (11) .
Previous studies hypothesized an association between MDR1-Pgp and MRP1 expression and clinical responses to GO (8, 12, 13) , others reported discrepant results attributed to the multi-factorial nature of drug resistance (14, 15) . Engagement of CD33 by GO results in immunoconjugate internalization and hydrolytic release of the toxic CalC-Á1 moiety which causes DNA damage and cell death (1) . Even tough, CD33 expression and related pathways involved in GOinduced cytotoxicity are the object of several studies, the resistance mechanism emerging from CD33-GO interaction is not yet fully understood (15) .
In order to elucidate the cellular factors contributing to free and mAb linked CalC-Á1 resistance a well designed HL60 MDR cell system was used in parallel with drugsensitive HL60 cells to analyze: i) the ability of CalC-Á1 to interact with the MDR1-Pgp and MRP1 drug efflux systems expressed in MDR variants, ii) the role of MDR1-Pgp and MRP1 in conferring free and mAb linked CalC-Á1 resistance and nature of cell death in CalC-Á1 induced cytotoxicity, and iii) the effect of GO treatment on CD33 expression and its role in GO resistance. The results herein reported and discussed, strongly suggest that both MDR1-Pgp and MRP1 efflux systems are engaged by CalC-Á1, but only MRP1-Pgp overexpression efficiently abrogated drug cytotoxicity in MDR cells. In addition, CalC-Á1 exerts potent cytotoxicity via necrosis or apoptosis; the latter cell death mechanism seems to be paradoxically enhanced by the expression of the antiapoptotic Bcl-2 expression. Moreover, at least in our experimental conditions, the CD33 down-modulation represents an important escape mechanism of HL60 cells from the cytotoxic effect of GO.
Materials and methods
Cell lines. The parental drug-sensitive HL60 cell line and its multi-drug resistant (MDR) variants HL60/DNR and HL60/ADR were kindly provided by Dr R. Tang (Paris) (16) . Cells were grown under standard conditions for mammalian cells cultured in suspension. The basic medium (BM) for cell culturing consisted of RPMI-1640 supplemented with 10% fetal calf serum (FCS), L-glutamine (2 mM), penicillin (100 U/ml) and streptomycin (100 U/ml). All these components were purchased from Hyclone (Logan, UT). Identical BM and culture conditions were used to select GO resistant variant and the relationship between Bcl-2 expression and CalC-Á1 activity in HL60 cells (HL60T, HL60C) obtained from ATCC (Manassas, VA) and separately cultured in two laboratories (Testa, ISS, Rome; Cianfriglia, ISS, Rome, Italy).
mAbs and cell phenotyping. The phenotype of the parental drug-sensitive HL60 cell lines and its MDR variants HL60/ DNR and HL60/ADR was defined by incubating samples of intact/living cells (1x10 6 /ml) with 5 μg/ml of the MDR1-Pgp-specific mAb MM4.17 (17) or CD33 specific mAb hP67.6 (Wyeth Pharmaceuticals, Collegeville, PA). MRP1 expression was assessed with the MRP1-specific mAb MRPm6 (Vinci-Biochem, Firenze, Italy) in fixed/permeabilized cells as previously described (18) . After 1 h, cells were washed and incubated again with fluorescein isothiocyanate-labeled secondary mouse antibody (FITC-GAM, Cappel, West Chester, PA, USA) and subjected to FACSCalibur flow cytometer analysis (Becton-Dickinson, San Josè, CA).
MDR efflux assay. HL60, HL60/DNR and HL60/ADR cells (1x10 6 ) were loaded with doxorubicin (5 μg/ml) in 1 ml of BM in the presence of a several CalC-Á1 concentrations ranging from 10 μg/ml to 5 ng/ml and verapamil (MDR1-Pgp inhibitor, 2.5 μg/ml, Isoptin, Abbott, Campoverde di Aprilia, LT, Italy) or MK-571 (MRP1 inhibitor; 25 μM, Vinci-Biochem) for 1 h at 37˚C. The cells were incubated with doxorubicin only or drug diluent in parallel cultures. At the end of incubation, the cells were washed in serum-free medium and resuspended in BM in the presence of CalC-Á1 (Wyeth), verapamil (Abbott) or MK-571 (Vinci-Biochem) or drug diluent in control samples for a further 1 h at 37˚C. Finally, cells were washed twice with ice-cold PBS/FACS, and analyzed in a flow cytometer (Becton-Dickinson).
Cytotoxicity assay. The evaluation of cell viability at different CalC-Á1 or GO concentrations was determined by PreMix WST-1 kit (Vinci-Biochem) according to the manufacturer's instructions. Briefly, HL60, HL60/DNR and HL60/ADR cells in exponential phase of growth were collected, extensively washed with warm RPMI-1640 and resuspended at the concentration of 1x10 5 cells/ml in BM. Cells were seeded (in triplicate) in 96-wells Costar plates (Costar, Rochester, NY) in presence of different CalC-Á1 or GO concentrations and incubated for 48 h at 37˚C in 5% CO 2 . Within its inhibitory range, the drug decreased growth of all cell lines proportionally to drug concentration. After the incubation period, 20 μl/well of PreMix WST-1 reagent was added and the cells were incubated for 1 h in the above reported conditions. Finally, the absorbance of the samples was measured using a microtiter plate ELISA reader at 450 nm. The relative cell growth was calculated as percentage of the untreated control culture. The obtained dose-response profile fulfilled the concentration inhibiting growth by 50% (EC 50 ).
Cell cycle and apoptosis. For cytofluorimetric evaluation of apoptosis, HL60, HL60DNR and HL60ADR cells were adjusted in BM at the final concentration of 4x10 5 cells/ml and plated in 24-well Costar plates, in the presence of the CalC-Á1 (from 1 to 50 ng/ml). After 24 h of growth the cells were harvested and washed twice in PBS, resuspended in binding buffer (2x10 5 cells/ml) and stained by annexin Vfluorescein isothiocyanate (FITC) apoptosis detection kit (Vinci-Biochem) for 10 min at room temperature (RT). After washing, the cells were stained with propidium iodide (PI) stock solution, and immediately analyzed on a FACScalibur flow cytometer (BD) equipped with a 488 nm argon laser. For cell cycle analysis, 4x10 5 cells were resuspended in PBS and were diluted 1:1 with the staining solution 0.1% Triton X-100 (Sigma), 0.04% EDTA (Sigma), 50 μg/ml PI (Calbiochem) in PBS and adding 10 μg di RNAse (Sigma). The cell suspension was incubated for 30 min at RT, after the cells were analyzed by FACScalibur instrument.
Bcl-2 expression. For Bcl-2 determination, cells were washed twice in PBS, lysed at 4˚C for 30 min in ice-cold buffer (pH 7.5) constituted by 50 mmol/l Tris-HCl, 150 mmol/l NaCl, 1% nonidet P-40, 20 μg/ml aprotinin, 2 mmol/l phenylmethyl-sulphonyl fluoride and 10 mg/ml leupeptin. Cellular debris were removed by centrifugation at 12000 g for 20 min at 4˚C, and the supernatants were frozen until required. Fifty micrograms of proteins were separated on sodium dodecyl sulphate (SDS) 12% polyacrylamide gels and electroblotted on nitrocellulose membranes (Bio-Rad, Hercules, CA) that were blocked in PBS with 0.05% Tween-20 containing 5% non-fat dry milk. Anti-Bcl-2 mAb (R&D Systems, Minneapolis, MN) was used at 0.1 μg/ml, 4˚C overnight (ON) and anti-ß-actin (Sigma-Aldrich, St. Louis, MO) was used at 0.2 μg/ml, RT 1 h. Specific binding was detected by incubation with an horseradish peroxidase-conjugated antimouse IgG at 0.2 μg/ml at RT 1 h (Dako, Glostrup, Denmark) by enhanced chemiluminescence kit (Pierce, Rockford, IL).
Selection of GO resistant HL60 cells. HL60C cell line were cultured for 8 weeks in the presence of 5 ng/ml of GO in BM containing medium. As control, in parallel culture HL60C cells were treated with 5 ng/ml of the anti-CD33 mAb hP67.6. Revertants of the HL60C GO resistant cell line were obtained by culturing the cells for 2 weeks in GO free-BM.
Data presentation. All the experiments were repeated at least in triplicate. The significance was assessed by Student's t-test. The criterion for statistical significance was set at P<0.05.
Results and Discussion
MDR phenotype of HL60 cells. Both MDR1-Pgp and MRP1 expression are involved in drug transport and may determine, in adults suffering from AML treated with GO the amount of CalC-Á1 that is available in the leukemic cells to induce apoptosis (15) . The tight relationship between expression of one or both of these ABC transporters and adverse outcome of GO monotherapy is proposed on the basis of clinical investigation and/or ex vivo analysis of AML blast samples. In contrast, very few studies have been conducted to verify as to whether MDR1-Pgp and MRP1 expression confer CalC-Á1 resistance in in vitro conventional approach consisting of the comparison of sensitive cells with counterparts that were experimentally induced to become MDR (19) .
In transformed cells and under selective pressure, the MDR phenotype both in vivo and in vitro systems is the consequence of very complex biological phenomena which include genetic regulation of expression of different ABC transporters. For example, it is hypothesized in AML cells that the over-expression of MRP1 gene preceded that of the MDR1 gene and afterward MRP1 and MDR1 may be co-over-expressed (20) (21) (22) . Finally, by a further increase of the selective pressure condition, the MDR1-Pgp may emerge as the unique and very efficient drug transporter machinery expressed on MDR cells. A similar scenario of expression of ABC proteins is found in HL60 MDR cells used in this study (Fig. 1a ). By using mAbs MM4.17 and MRP1m6 specifically recognizing external and cytoplasmic domains of MDR1-Pgp and MRP1 respectively, we found that the parental drugsensitive HL60 cells are completely negative for MDR1-Pgp while a small fraction of cells (from 10 to 15%) are found MRP1 + . Afterwards, MRP1 over-expression is observed after a first step of selection coincident with the isolation of HL60/ADR cells. A subpopulation of these MDR variants also reacted with the mAb MM4.17 confirming that MDR1-Pgp and MRP1 may be co-over-expressed. Finally, HL60/DNR MDR cells are characterized by a very high level of MDR1-Pgp and abrogation of MRP1 expression. These findings indicate that the HL60 cells we used are an appropriate in vitro system to study the correlation between MDR phenotype and free or mAb linked CalC-Á1.
Cytotoxicity of CalC-Á1 on HL60 cells. CalC-Á1 belongs to enedyine family of antibiotics and these molecules (23, 24) are similar in size and structure to known substrates of the MDR1-Pgp. Early studies conducted in drug-sensitive/resistant cell pairs with mAb-linked CalC-Á1 indicated a modulating effect of MDR1-Pgp on cytotoxicity (19) . In addition it is reported that in AML blast cells the MDR1-Pgp expression correlated with treatment failure among patients receiving GO and that MRP1 can also attenuate GO-induced cytotoxicity (6) . GO acts as cytotoxic agent via a cascade of events which include mAb binding, internalization, translocation into lysosomes and finally, an enzymatic pH-dependent release of CalC-Á1 derivative that ultimately leads to sitespecific and/or conformation-dependent single-and doublestranded DNA scission (1, 15) . Hence, a plethora of cellular factors are involved in CalC-Á1 mAb mediated cytotoxicity. In order to elucidate the role of MDR1-Pgp and MRP1 in conferring CalC-Á1 resistance, the parental HL60 cell line and its MDR variants were tested for free and mAb conjugated-CalC-Á1 activity using cell growth experiments. The drugresponse profiles obtained by WST-1 assay (Fig. 1b ) revealed after 48 h that free CalC-Á1 exerts a very potent cytotoxic activity on the parental HL60 cells (EC 50 = 0.78±0.15 ng/ml) while HL-60/DNR (EC 50 = 46±7.3 ng/ml) behaves as 'classical' MDR cell variant being about 59-fold more resistant than parental cells (P<0.05). Surprisingly, the HL60/ADR cells show a higher sensitivity to the drug (EC 50 = 0.47±0.12 ng/ml) being more susceptible to CalC-Á1 than the parental cell line HL60 (Fig. 1b ) (P<0.05).
Similar patterns of drug response profiles are observed by treating the HL60 MDR cells with GO thus confirming that free or mAb linked CalC-Á1 interact with MDR1-Pgp and/or MRP1 once the immunoconjugate is internalized and the linker joining anti-CD33 mAb and CalC-Á1 derivative is cleaved (Fig. 1c ).
MDR1-P-gp and MRP1 drug efflux are differently affected by
CalC-Á1. Doxorubucin is a substrate for several ABC transporters and incubation of cell lines expressing functional MDR1-Pgp or MRP1 with this fluorescent compound, followed by washing and further incubation at 37˚C, results in a diminished fluorescence due to active drug efflux (6) . In order to clarify if CalC-Á1 is an MDR1-Pgp or MRP1 substrate we first controlled the functional activity of these drug transporters. As shown in Fig. 2 , the MDR1-Pgp and MRP1 inhibitors verapamil and MK-571, block doxorubicin efflux in HL-60/DNR and HL-60/ADR, respectively although they did not affect the intracellular concentration of doxorubicin in the sensitive parental cell line HL60. Conversely, CalC-Á1 is capable of causing an intracellular accumulation of doxorubicin in a dose-dependent manner in both HL60/DNR and HL60/ ADR MDR cells (Fig. 2) with an efficacy that at lower concentrations, greatly exceeds that of MDR modulators (data not shown). However, further and well designed studies are needed to verify if the inhibition of MDR1-Pgp and/or MRP1 by CalC-Á1 is merely due to competition of doxorubicin and CalC-Á1 for the same drug binding site or other mechanisms that similar to the third generation of MDR modulators (25) , specifically and potently inhibit ABC transporters by altering their structure and function.
CalC-Á1-dependent apoptosis and cell cycle in HL60 cells.
To characterize the type of cell death occurring under CalC-Á1 treatment, we studied a typical event of apoptosis, namely the presence of phosphatidylserine at the outer face of the plasma membrane in cells cultured in the presence of different concentration of CalC-Á1. Phosphatidylserine exposure was indeed revealed, after 24-h incubation with the drug, by the binding of annexin-V/FITC. A clear dose-dependent effect of apoptosis was observed in HL60/ADR while the MDR1-Pgp + HL60/DNR cell line are quite insensitive to the treatment of CalC-Á1 ≤50 ng/ml of (Fig. 3a) . A further increase of drug concentration caused cell death by apoptosis in these cells but the percent of apoptosis was negligible compared to that observed in HL60/ADR cells. Time course analysis of cell death showed that apoptosis induced by 5 ng/ml of CalC-Á1 occurred within 8 h only in a small fraction of MRP1 + Figure 2 . Drug efflux of HL60 cells. HL60/DNR cells were incubated with doxorubicin (5 μg/ml) and the efflux inhibited by verapamil (Vrp, 2.5 μg/ml) or CalC-Á1 at the indicated concentrations (a). Identical procedure was utilized in HL60/ADR cells where the doxorubicin efflux was controlled by 25 μM of the MRP1 inhibitor MK571 (b). HL60/ADR cells and continued to increase throughout the incubation period (16 h) reaching the peak at 24 h (data not shown).
To additionally characterize the type of cell death occurring under these conditions, we did flow cytometric analysis of HL60 cell cycle after 24 h of CalC-Á1 treatment by staining cells with PI. HL60/ADR cell line treated with different amounts of CalC-Á1 showed a dose-dependent increase of cell population with hypodiploid (sub-G1) nuclei, in which DNA cleavage occurred as the ultimate step of apoptosis. This pathway is absent in H60/DNR cells, in which no increase in sub-G1 peak is observed. Conversely, the pattern of PI staining of HL60 parental cell line is quite similar to that of HL60/DNR or HL60/ADR cells depending on concentrations of CalC-Á1 treatment (Fig. 3b ).
Bcl-2 content and CalC-Á1 cytotoxicity.
In an attempt to explain the pattern of cell death induced by CalC-Á1 in HL60/ ADR cell line, the expression of Bcl-2 that antagonizes apoptosis in tumor cells was considered. It is well known that tumors, and in particular drug resistant tumor cell lines, may express high levels of this anti-apoptotic protein (26) . Western blot analysis shows (Fig. 4 ) a high expression level of Bcl-2 in HL60/ADR cells while the parental drug-sensitive HL60 cells and its MDR variant HL60/DNR over-expressing MDR1-Pgp have an almost undetectable level of the Bcl-2 protein. The pattern of Bcl-2 expression we found in HL60 MDR cell panel has already described (16) and depicted a paradoxical phenomenon of cytotoxic potentiation rather than resistance conferred by this anti-apoptotic protein. To corroborate the hypothesis that Bcl-2 expression inversely correlated with CalC-Á1 susceptibility, we examined HL60 cells from different sources (HL60C and HL60T; for details see Materials and methods) that differently from the HL60 cell line we used in the first part of the study, are characterized by high level of Bcl-2. Surprisingly, in these cells, the expression of this anti-apoptotic protein parallels with a higher susceptibility to free CalC-Á1 ( Fig. 5a ) and mAblinked CalC-Á1 (Fig. 5b) .
A paradoxical effect of Bcl-2 has been described (27) in the cytotoxic trial of PC12 pheochromocytoma cells with neocarzinostatin (NCS), a DNA cleaving agents of the enedyine family of drugs. In this study Mi et al (27) demonstrated that the cleavage of Bcl-2 to its proapoptotic counterpart mediated by caspase-3 is responsible for potentiation of apoptosis. More recently, it was reported that neuroblastoma and brain tumor cell lines are highly susceptible to the cytotoxic activity of enediynes. In this article Rogers et al (28) demonstrated that the sensitivity of brain tumor cells to NCS is enhanced by transfection with an expression construct for Bcl-2 and that NCS cytotoxicity it is proportional to the product of the relative contents of Bcl-2 and caspase-3. These data seem in contrast with previous findings that hypothesized a protective effect of Bcl-2 to AML chemotherapy (29) . However, we found this paradoxical phenomenon of cytotoxic potentiation in parallel with Bcl-2 expression only in presence of free CalC-Á1. Nonetheless, the role of Bcl-2 expression in free or mAb linked CalC-Á1 cell killing is poor investigated and further and well designed studies are required to define the biological function of this antiapoptotic protein during GO therapy.
CD33 down-modulation and GO resistance. The existence of a quantitative relationship between CD33 expression and in vitro response to GO is hypothesized by use of lentivirusmediated gene transfer to manipulate CD33 expression in myeloid cell lines that normally lack or have very low levels of CD33 (30) . Furthermore, AML blasts of patients responsive to the drug were found to have a significantly higher mean CD33 level and lower MDR1-Pgp activity than the non-responders, with CD33 expression and MDR1-Pgp activity exhibiting an inverse correlation (12) . In contrast, current experience indicates, however, that treatment failure or drug resistance to GO is not commonly associated with outgrowth or selection of CD33-negative leukaemia (15) . In addition, there are even doubts of the effective role of CD33 mediating GO cytotoxicity (31, 32) . In spite of these important questions, little efforts have been applied to study the mechanism of GO acquired resistance in a classical in vitro approach, namely the exposure of cells to sub-effective dose of GO and verifying after an extended period of time as to whether, phenotypic alteration of the CD33 may be related with an escape of antibody-mediated cytotoxicity. Our investigation was conducted using the HL60C AML cell line which is characterized by Bcl-2 expression and a CalC-Á1 susceptibility similar to that observed in the majority of AML blasts.
Then, we exposed HL60C cells to GO at dose of 5 ng/ml that killed 80-90% of the cells in the first round of treatment and then maintained the surviving 10-20% of the cells in an uninterrupted subculture with 5 ng/ml GO for 8 weeks. As control, in parallel culture, HL60C cells were treated with identical modality but in presence of only the anti-CD33 mAb hP67.6. Finally, a GO-resistant cell line named HL60AL was created and investigated for CD33 expression and susceptibility to free-or mAb hP67.6 linked CalC-Á1. The results reported in Fig. 6 , show that the HL60AL cell line has a significant reduction of CD33 expression (Fig. 6a) , and in comparison with the parental HL60C cells untreated or treated with only mAb hP67.6 appears more resistant to GO (Fig. 6b ). The tight linkage between CD33 expression and GO susceptibility is also demonstrated in revertant cells (Fig. 6 ) isolated by culturing (for two weeks) HL60AL cells in GO free-medium. These cells regain CD33 expression and GO susceptibility. In addition, the selective pressure utilized for the isolation of GO resistant variants did not induce detectable MDR1-Pgp and MRP1 expression or drug efflux function (data not shown). These findings indicate that, at least in our experimental condition, the CD33 down-modulation may represent an efficient escape mechanism for AML treated with (sub-effective dose) of GO. Nonetheless, important questions raised about the role of CD33 in GO mediated cytotoxicity remain unresolved and require further investigations in a well designed in vitro and in vivo animal models.
In conclusion, in this study we demonstrated that: i) both MDR1-Pgp and MRP1 efflux systems are engaged by CalC-Á1 but only MRP1-Pgp over-expression efficiently abrogated drug cytotoxicity and confers an MDR phenotype to HL60 cells, ii) free or mAb hP67.6-linked (GO) CalC-Á1 exerted, in parental HL60 cell line and its HL60/ADR MDR variant over-expressing MRP1, potent cytotoxicity, and iii) the anti-apoptotic protein Bcl-2 displayed a paradoxical phenomenon of potentiation rather than resistance to the cytotoxic activity of free CalC-Á1. Moreover, we found that CD33 downmodulation represents an efficient drug resistance mechanism as response to GO treatment. In conclusion, MDR1-Pgp and CD33 targeting antigen expression, in our experimental conditions, are two biological factors playing a key role in the efficacy of CalC-Á1-immunoconjugation. Figure 6 . CD33 down-modulation and GO cytotoxicity. (a) Staining of anti-CD33 mAb hP67.6 on parental HL60 cells (1), after GO selection (4) and in parallel culture with only the mAb hP67.6 (2) . Staining was also conducted on GO resistant HL60 cell line (revertant) (3) cultured in the absence of the selective agent. Cytotoxicity (b) of antibody-conjugated CalC-Á1 (GO) was determined by WST-1 assay after 48-h treatment with GO at the indicated concentrations. Results are the mean of three independent experiments, each done in triplicate.
